Introduction {#s0005}
============

It appears from the available data that prostate cancer has a low crude incidence rate that varies according to the geographical location, and is 2.6--3.5 per 100,000 with an increasing trend in the detection rate [@b0005; @b0010; @b0015]. The formal use of PSA testing as a screening or early-detection tool is not currently practised in Saudi Arabia. The present authors' tertiary-care centre is one of the major hospitals in the Eastern province of Saudi Arabia, which has a total population of around four million. It is apparent that a considerable number of patients presented with disease at an advanced stage. Based on this, the main objective of the present study was to review the mode of presentation and the clinical course of patients with prostate cancer referred to or diagnosed at our hospital in a specified period, with a view to improving the outcome.

Patients and methods {#s0010}
====================

We retrospectively reviewed all aspects of the care of patients who were diagnosed with prostate cancer between May 2006 and July 2010, including the diagnosis, staging and treatment. Of these patients, 65 were referred from other hospitals after having a high PSA level or a biopsy diagnosis, while the remaining 11 were identified through the PSA screening of men aged \>50 years who were assessed in our urology clinic, with or without LUTS. All records of the identified patients were reviewed. The standard biopsy protocol comprised 12-core biopsies taken from the peripheral zone (apical, intermediate and basal) under local anaesthetic. In patients referred after a biopsy taken in a secondary-care hospital, the number of biopsy cores was 6--12.

Staging was based on a DRE and imaging (MRI, CT and bone scan), all in correlation. The TNM (2002) staging system was the basis for staging. Organ-confined disease was defined as tumour that was localised within the prostatic capsule with no lymph node or distant metastasis. The mean (SD) follow-up was 17.5 (15) months.

Results {#s0015}
=======

In all, 76 patients, with a mean (SD, range) age of 71.1 (8, 49--89) years, were diagnosed histologically to have prostatic adenocarcinoma during the specified period. Of these, 73 patients were diagnosed after a TRUS-guided biopsy indicated by a high PSA level or a suspicious DRE, or both, while three were diagnosed after TURP. The median (range) PSA level at diagnosis was 52 (1.2--16,230) ng/mL, with 65% of the patients having a PSA level of \>20 ng/mL on presentation and 9% of \>1000 ng/mL ([Fig. 1](#f0005){ref-type="fig"}).

Based on the Gleason grade, 74% of the patients were at least at moderate risk, with a Gleason score of 7 ([Table 1](#t0005){ref-type="table"}). Of the 76 patients in the study, 72 had fully validated clinical staging data, qualifying them to be included in a further analysis which subsequently showed that 64% had extraprostatic disease on presentation. The metastatic pattern on presentation showed that 52% of patients who had a bone scan (total 63) were positive for bone metastases. In all, 54 patients had either staging CT or MRI, of whom half had lymph-node metastasis, 22% had pulmonary metastasis, and 11% had liver metastasis.

For treatments, active surveillance was adopted in four patients with low-risk disease that fulfilled the agreed criteria, and considering the patients' preferences. All of these patients had a Gleason score of 6 with a PSA level of \<10 ng/mL and a maximum clinical stage of T2a. In their follow-up regimen these patients had their PSA level measured and a DRE every 6 months, and a repeat prostatic biopsy every year. The PSA value and kinetics (velocity and doubling time) were also considered and a threshold value of PSA of 10 ng/mL was considered to indicate progression. They all remained stable with no disease progression during the specified follow-up period. Watchful waiting was adopted in four other patients who had significant comorbidities but no metastasis on presentation. They were maintained on watchful waiting to defer the undesirable side-effects of androgen-deprivation treatment (ADT), as they had mild symptoms or were totally asymptomatic but with associated comorbidities. The absence of symptoms was taken as a guide to continuing watchful-waiting, considering the PSA status. Six patients had a radical prostatectomy, in one of whom it was a salvage procedure after external-beam radiotherapy. Of these six patients, three had a good oncological outcome with an undetectable PSA level (\<0.2 ng/mL), two were lost to follow-up, and one developed a biochemical relapse. The patient who had a salvage prostatectomy was 55 years old. His disease was initially staged as T3, with a PSA level of 23 ng/mL and Gleason score of 8. He was treated with radical radiotherapy, along with neoadjuvant, concomitant and adjuvant hormonal therapy. His nadir PSA level of 1.9 ng/mL was reached after 7 months. After that, his PSA level started to increase until it reached 26 ng/mL even with complete androgen blockage. He was offered a salvage prostatectomy but he remained hesitant for 17 months. His immediate preoperative staging showed organ-confined disease, but he developed a bone metastasis at 8 months after surgery and continued on ADT. Six patients received external-beam radiotherapy with curative intent, five of whom had neoadjuvant, concurrent and adjuvant hormonal therapy. One patient was declared as 'do not resuscitate' shortly after diagnosis, so no active form of treatment was initiated. All other patients were treated primarily with ADT. Our ADT protocol starts with the oral anti-androgen flutamide for 3 weeks, simultaneously with the first injection of an LH--RH analogue, either subcutaneous goserelin or intramuscular leuprolide, depending on patient's preference after counselling. All patients then receive a 3-monthly LH--RH analogue on a continuous basis. Complete androgen blockade is implemented once PSA progression is detected. The next step was to withdraw the anti-androgen on further progression, and in 56% of patients primarily treated with hormonal manipulation the disease became castrate-resistant within the follow-up of 17.2 (15) months, and they were referred to oncologists for the consideration of chemotherapy. Of these patients primarily treated by hormonal therapy, 34% died, with an overall mortality rate of 23%, including both prostate cancer-specific and non-cancer-specific mortality.

Discussion {#s0020}
==========

Since the introduction of PSA assays into clinical practice the mode of clinical presentation of prostate cancer has dramatically changed towards earlier disease stages [@b0020; @b0025; @b0030; @b0035]. This phenomenon of downward stage migration has become more evident in countries with widespread PSA testing, either as a population-based screening programme or as opportunistic early detection. Compared to previous studies documenting the metastasis rate on presentation [@b0040; @b0045; @b0050; @b0055; @b0060] our values are the highest. Being a tertiary-care centre it was very difficult for us to track the interval between the onset of symptoms and the first contact with primary healthcare, and whether the PSA testing was requested by the patient, either symptomatic or asymptomatic, or by the primary healthcare personnel. In this regard a previous study exploring the knowledge and attitude of men from Saudi Arabia, and neighbouring Egypt and Jordan, showed that participants in the three countries shared the common characteristics of poor knowledge and a fair attitude towards prostate cancer examination and screening practice [@b0065].

The PSA testing in the present study was perceived as a means of early detection with no intention to address the effect on mortality, similar to the landmark studies of the Prostate, Lung, Colorectal and Ovarian (PLCO) [@b0070] and European Randomized Study of Screening for Prostate Cancer (ERSPC) [@b0075], with all the controversies around them [@b0080]. Nevertheless, one of the subsidiary studies from the ERSPC showed that PSA screening significantly decreased the risk of developing metastasis [@b0035].

Our hospital is a tertiary-care centre, considered a referral hospital for patients with cancer, and is one of the largest hospitals in the Eastern province of Saudi Arabia, which has a population of around four million. However, the relatively few patients with prostate cancer in the present study (compared to Western values) reflect the true low incidence and prevalence of the disease. Earlier studies from the local area (Eastern province in Saudi Arabia) in 1987 (before the use of PSA) did not include prostate cancer in the top five male cancers [@b0085]. Later, in 1997, Mosli [@b0040] reviewed prostate cancer in Saudi Arabia in terms of epidemiology and outcome. In his conclusion, he stated that the prevalence of prostate cancer was low, but anticipated that the detection rate would increase because of the ageing population, and increased rate of TURP and of PSA testing. Statistics from the Saudi Prostate Cancer Management Guidelines group [@b0010] showed that a total of 1869 cases of prostate cancer were recorded in Saudi Arabia between 1994 and 2004. The number of cases has been increasing steadily, from 151 during 1994 to a peak of 243 during 2004. A recent study by Alghamidi et al. in 2013 [@b0005] showed that the incidence is higher than expected, with an age-standardised incidence rate of up to 10.1 in the eastern region (the same geographical location of the present study). One further study by Al-Abdin et al. [@b0090] investigated the detection rate of prostate cancer in a cohort of Saudi men compared to their Canadian counterparts. It was evident from their report that there was a significantly low detection rate of prostate cancer in the Saudi group even with PSA values as high as 10 ng/mL, which suggested an increase in the threshold for taking a TRUS-guided biopsy. One epidemiological study of prostate cancer from United Arab Emirates [@b0095] also showed a low prevalence. In that study, 40% of patients were originally from neighbouring Arab countries such as Syria, Yemen, Oman and Jordan. One further study assessed the cancer epidemiology and control in the Arab world [@b0100], showing that the most prevalent male cancers were of the lung, urinary bladder and liver. In the same study the following was quoted 'Adenocarcinomas of the breast, prostate and colorectum appear to be increasing'. With regard to tumour characteristics, such as PSA values, Gleason grading and metastatic pattern, the present study showed that a small percentage could be described as clinically insignificant cancers. One previous study from Saudi Arabia on the clinicopathological patterns of prostate disease and prostatic cancer concurred with our findings [@b0105]. It showed that more than half of the patients (53%) presented with a PSA level of \>20 ng/mL, and 63% to have a Gleason grade of 7. Another study from the region reported difficulty in applying the Epstein criteria for clinically insignificant prostate cancer in patients in the Middle East, as the final pathology results after radical prostatectomy were more unfavourable than they were thought to be in 46% who initially fulfilled the criteria [@b0110]. Furthermore, the metastatic pattern in the present patients was peculiar in terms of soft-tissue involvement, as 50% had lymph-node metastasis, 22% had pulmonary metastasis, while 11% had liver metastasis on presentation. Soft-tissue metastasis on its own constitutes a poor prognostic criterion [@b0115].

There is a need to adopt a strategy of trying to diagnose prostate cancer in earlier curable stages. Adopting a population-based screening programme will not be cost-effective in Saudi Arabia, because of the apparent low prevalence of the disease. Even in the USA, where the disease has a high prevalence, the PLCO screening study concluded that prostatic carcinoma-related mortality rates were very low and with no significant difference between a screening group and a standard-care group [@b0070]. It might be a more reasonable approach to adopt a hospital-based early-detection programme. This can be done in urology as well as non-urology clinics. This programme will be valid for the symptomatic group of patients who present with LUTS that could be related to BPH or chronic prostatic inflammation, both of which have an association with prostatic cancer [@b0120; @b0125; @b0130; @b0135]. In this group of patients, a DRE and PSA testing is definitely recommended.

In the group of patients with no LUTS or BPH it would be prudent to adopt the same guidelines of the European Association of Urology or the AUA for the early detection of prostatic cancer [@b0140; @b0145]. The European Association of Urology guidelines recommend a baseline PSA determination at age 40 years, upon which the subsequent screening interval might then be based [@b0145]. The optimal schedule of this screening has not been yet standardised. The AUA guidelines indicated that a routine screening interval of 2 years might be preferred over annual screening in those men who have participated in shared decision-making and decided to opt for screening. The Panel recommended shared decision-making for men aged 55--69 years and considering PSA-based screening, a target age group for whom the benefits might outweigh the harms. Outside this age range, PSA-based screening as a routine could not be recommended, based on the available evidence. For men aged \<55 years at higher risk (e.g., with a positive family history), decisions about prostate cancer screening should be individualised [@b0140].

The increasing awareness of the general public towards prostate cancer is very important. Participation in this early-detection programme will depend mainly on the level of knowledge and quantity of information provided to the patient and their families. Such attitudes should rely on a solid background of proper information and motivation from physicians [@b0065].

Our study has some limitations, being retrospective and including relatively few patients; the small sample size probably reflects the low prevalence of prostatic cancer in Saudi Arabia.

Furthermore most of the patients were referred from another source that had the initial contact with the patients. A large multicentre study from different centres in Saudi Arabia is needed to give valid data about the real epidemiology of prostate cancer. We hope that the present study will provoke such larger multicentre studies.

In conclusion, in the light of the current low prostate cancer prevalence rate, a hospital-based early-detection programme appears to be a more appropriate measure to diagnose the disease at earlier curable stages, and thus improve the clinical outcome compared to a population-based programme. Further research should be on a larger scale and multicentred.
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The Gleason grades of the patients.

  Gleason grade   \%
  --------------- ----
  5               7
  6               18
  7               31
  8               27
  9               16
